Background-HIV research in Vietnam has focused primarily on its large heroin injector population. Data on men who have sex with men [MSM], particularly the large and growing population of men who exchange sex for money or other material rewards, male sex workers [MSWs], is very limited.
Introduction
Vietnam reported its first case of HIV infection in 1990. HIV has spread rapidly since that time, with nearly 200,000 individuals currently living with HIV infection and 14,000 new infections each year (Ministry of Health, 2011) . The early HIV epidemic was primarily associated with the post-war shift from opium smoking to high risk heroin injection practices among injection drug users (IDUs). Although injection risk continues to contribute new infections, sexually-mediated transmission accounts for an increasing number of new infections in recent years, particularly among women , Quan et al., 2010 , Thanh et al., 2009 , Clatts et al., 2007 .
More recently, Vietnam has seen a rapid transformation of its local drug markets and this is further reshaping the HIV epidemic in a number of important ways. Once primarily dominated by heroin, a wide variety of synthetic drugs (amphetamine type substances -ATS, Ecstasy, ketamine, etc.) have appeared in local drug markets, and are particularly popular among younger age cohorts. While most of these synthetic substances are not injected, and hence do not confer the same risks for injection-mediated HIV transmission, there is nevertheless substantive concern regarding the potential for these substances to contribute to sexual risk. Indeed, STI/HIV rates have increased sharply concomitant with rapid increases in the availability and use of synthetic drugs, particularly in younger age cohorts (Vu et al., 2012 , Clatts et al., 2010 .
Largely ignored in the first decade of the HIV epidemic in Vietnam, men who have sex with men (MSM) were added to sentinel HIV surveillance activities in 2007 and rates of infection in this diverse group have sharply increased since that time. For example, surveillance reports show that the prevalence of HIV among MSM in Hanoi is currently estimated to be 19.8% (an increase from 11.0% in 2006; Ministry of Health, 2010 Health, , 2011 . Similar increases were observed among MSM in Ho Chi Minh City (HCMC), currently estimated at 14.3% (an increase from 6.2% in 2006) and there is general agreement that sharp increases in the use of synthetic drugs (notably ATS) have contributed to sexual transmission among MSM (Vu et al., 2012) .
Although there has been increased research attention to HIV risk among MSM in Vietnam in recent years, a general dearth of epidemiological information about particularly vulnerable subgroups within the overall MSM population remains. Research on the large, complex, and apparently growing population of male sex workers (MSWs) in Vietnam is particularly lacking. A number of studies of MSWs elsewhere in S.E. Asia, particularly Thailand (Chemnasiri, et al., 2010; Toledo, et al., 2010; Guadamuz, et al., 2010; Guadamuz, et al., 2011) , have shown alarming levels of behavioral risk in this group as well as high rates of STI/HIV. Similarly, previous studies of young IDUs in Vietnam have noted the high rates of both drug and sexual risk among MSWs within the young IDU population (Clatts et al., 2007) . However, there has been only one published study of MSW themselves in Vietnam (Mimiaga et al., 2013) . Moreover, although several studies of the general MSM population in Vietnam have suggested that alcohol and drug use (particularly ATS) may contribute to sexual risk (Vu et al., 2012) , most of the available data is correlational and the actual impact of drug and alcohol use on sexual risk in various subpopulations of MSM remains unclear.
In an effort to enhance our understanding of drug and sexual risk among MSWs in Vietnam, in 2007, a multi-city epidemiological study was undertaken in three cities, including Hanoi, Ho Chi Minh City, and Nha Trang City. Based upon data from this study, this paper describes substance use among MSWs, including prevalence of alcohol and a wide array of illicit substances. Additionally, we provide a preliminary epidemiological trajectory of the onset and initiation of drug and sexual risk. Finally, given MSWs' substantial partnering complexity, we use sexual event data to examine the role of drugs and alcohol in understanding sexual risk across different types of sexual partners.
Methods

Sample Construction
MSWs were recruited using a combination of locally-tailored "targeted" and "time-bylocation" community sampling methods. (Waters and Biernacki, 1989; Clatts et al., 1995) . Survey activities began in Hanoi in March 2010, and were subsequently initiated in Ho Chi Minh City in January 2011 and in Nha Trang in July 2011. In each city, data collection was preceded by formative ethnographic research (including observation, mapping, and informal interviews) to identify and map local settings and social groups in which male sex workers were present and could be recruited for research, including bus stations, public parks, tea stalls, internet cafes, massage parlors, drug "copping" sites, and similar types of public or semi-public settings. While no claim to formal representativeness is made, the ethnographic data served as the basis for development of a targeted sampling plan which was oriented to maximizing theoretical variability in the sample, including age, migration status, sexual identification, drug involvement, and settings for client-recruitment.
Selection of subjects was facilitated through the use of a brief, field-based, conversationallyoriented intercept interview which included questions about male sex work but masked screening criteria, thus limiting potential for self-selection among non-male sex workers in the venues. Potentially eligible subjects were referred to a private research office where formal screening, written informed consent, behavioral survey interviews, and biological testing activities were conducted. Although the assessment measure included questions about a broad range of both monetary and non-material rewards in exchange for sex, eligibility was restricted to males between the age of 16 and 35 who self-reported having exchanged sex for some form of material remuneration (including money, drugs, food, clothing, or some other kind of material benefit) within 90 days prior to study recruitment.
Written informed consent procedures included a formal assessment of capacity for consent. Subjects were paid the equivalent of US$10 in local Vietnamese currency ("đồng") in compensation for their time. All study procedures and instruments were reviewed and approved by institutional review boards in both the US (the University of Puerto Rico) and Vietnam (Hanoi Medical University).
Measures
The survey interview included five general domains: 1) Demographic Characteristics (including age, birth place, education, employment, sexual self-concept, etc.); 2) Alcohol, Tobacco, and Illicit Substance Use (including age at first use, current use, age at first injection, current injection, for a broad range of illicit and/or illegal substances); 3) Sexual History and Current Practices (including age at onset of first sex with different types of partners, current sexual practices and partner characteristics, and practices and partner types at last sexual exchange); 4) Mental Health Indicators (including the Beck Anxiety Inventory to assess anxiety symptoms and the 20-item version of the CES-D to assess symptoms of depression); 5) Knowledge of HIV transmission risk; and 6) Use of health services (including STI/HIV testing in the last year). Following completion of the survey interview, subjects met with a staff physician who conducted pre-test counseling procedures (in accordance with applicable laws and standards for STI/HIV screening in both the US and Vietnam). Specimens were screened for Syphilis, Gonorrhea, Chlamydia, Human Papilloma virus (HPV), Hepatitis-B (HBV), Hepatitis-C (HCV), and HIV-1.
Data Analysis
Descriptive statistics were used to initially describe the prevalence of recent and lifetime use of tobacco, alcohol, and a broad array of illicit substances, including injection. Repeated analysis of variance (ANOVA) tests were used to determine the differences in the age of onset of drug use (alcohol, tobacco, cannabis and opiates and/or stimulants) and to construct a preliminary trajectory of onset of behavioral risks. Finally, using event level data from the last sexual encounter with each partner type [female, elective male, male client], prevalence of substance use before and during the last sexual encounter was described and the associations between substance use and sexual risk, such as UAI [unprotected anal intercourse], were examined using chi-square tests. SPSS (version 20.0) was used for all analyses.
Results
Sample Characteristics
The final sample included a total of 710 men, all but one of whom were born in Vietnam (see Table 1 ). Mean age is 22 (SD 3.9, median 21, range 16-35). Education levels vary, with 19.7% currently in school. Among those who were not in school at the time of the interview, only a third (38%) had completed a full 12 years of secondary education. More than half (53%) are migrants, defined for the purposes of this analysis as having moved to the city in which they were interviewed within the past five years, had no parents living in the interview city, and were not born and raised in the interview city. Migrants primarily came from rural areas of Vietnam.
between first sex work and the time of the interview was 2.4 years, indicating that the sample includes young men who are relatively "new" to sex work.
Median monthly income is relatively high by general Vietnam standards, 3,600,000 VND (approximately US $173 at the time of the study), more than half (53%) of which is derived from sex work. Only a minority (23%) describe themselves as exclusively attracted to men and only 37% of those who are exclusively or primarily attracted to men self-identify as "Gay."
Significant differences in sample characteristics are observed between cities: MSWs in Hanoi are significantly more likely to have completed high school (X 2 (2)= 27.7, p<.001), to be married (X 2 (2)= 7.2, p=.03), and to have lived at their current residence for less than six months (X 2 (2)= 29.2, p<.001). MSWs in Nha Trang are significantly less likely to be homeless than men from either of the other two cities (X 2 (2)= 19.8, p<.001). Although sexual self-concept and sexual attraction vary across cities, overall the majority of the sample self-identify as heterosexual (62%) and only a minority describe having a primary or exclusive attraction to sex with men (37%).
Lifetime Exposure and Current Use of Alcohol, Tobacco, and Drugs
Lifetime exposure to alcohol is common in the sample, as well as exposure to a wide variety of substances that are illicit and/or illegal in Vietnam (see Table 2 ). However, rates of current drug use (last 30 days) are substantially lower.
Almost all (98%) have used alcohol in their lifetime and a similarly high proportion (84%) are current alcohol users. 80% have used tobacco in their lifetime and 73% are current users. Roughly one quarter (28%) have used cannabis in their lifetime and 10% are current users. Almost half (46%) have used one or more types of opiates and/or stimulants in their lifetime (including heroin, opium, ATS, Ecstasy, ketamine, cocaine, and/or Diazepam). 8% had ever injected heroin.
MSWs in Hanoi and Nha Trang are significantly more likely than those in HCMC to be currently using heroin or opium (X 2 (2)= 10.8, p=.004), although the prevalence was less than 11% in all cities. Men in HCMC (32%) are significantly more likely than those in Nha Trang (8%) or Hanoi (4%) to currently use ATS (X 2 (2)= 89.2, p<.001). HCMC MSWs are also more likely to have used one or more opiates and/or stimulants within the last 30 days (X 2 (2)= 31.5, p<.001).
Trajectory of Onset of Behavioral Risks
Age of onset for sexual practices and drug use were examined to determine temporal patterns in the acquisition of behavioral risks. As shown in Figure 1 , alcohol and tobacco were the first drugs used, on average by the age of 16 (SD 2.90). On average, first penetrative sex with a female partner occurred prior to age 18 (SD 2.23), followed by oral sex (with both male and female partners) prior to age 19 (SD 2.40). Initial use of cannabis also occurred prior to age 19 (SD 3.20) . Migration, first heroin and/or cocaine use, and first male sex work, began prior to age 20, followed by initiation of other illicit drugs, including first heroin injection prior to age 21.
Substance Use and Sexual Risk
We examined alcohol and drug use in recent sexual encounters with different types of sexual partners. Five different sexual events were assessed: vaginal and anal sex with elective female partners, anal sex with elective male partners, and anal sex with both Vietnamese and foreign male sex work clients. Differences in alcohol and drug use are seen between event types, with the highest rates of use found in anal intercourse with elective (non-client) partners (53% for alcohol [X 2 (4)= 45.7, p=<.001] and 17% for drugs [X 2 (4)= 22.9, p=<. 001]) and vaginal intercourse (46% alcohol [X 2 (4)= 45.7, p=<.001], 10% drugs [X 2 (4)= 22.9, p=<.001]) with female partners. These results can be seen in Table 3 .
MSWs that used alcohol at the last penetrative sex are three times more likely to have engaged in receptive unprotected anal intercourse (UAI) with elective male partners (24/53, 45%) than those that did not use alcohol (10/46, 22%) (X 2 = 6.1, p = 0.01). Although there was a similar trend of increased risk for UAI for the partner's use of alcohol use, this did not reach statistical significance (see Table 4 ).
Discussion/Conclusion
Data from this study shows high rates of lifetime and current substance use among MSWs in Vietnam. Of particular interest in terms of a young adult population and for planning interventions is the question of trajectories and temporal patterns of risk acquisition. Generally consistent with those of young adults within the larger population in Vietnam, use of alcohol and tobacco are initiated at a relatively young age. Sexual activity often begins with female partners, with onset of oral sex with male partners occurring somewhat later. Migration (when applicable) precedes initiation of anal sex with any partner type. Similarly, both oral and receptive anal sex with male partners typically precedes onset of male sex work, and both precede initiation of the use of opiates and/or stimulant drugs. Notably, while rates of lifetime exposure to a broad range of opiates and/or stimulant drugs were observed among MSW, current use of these substances was significantly lower. Moreover, drug use was only predictive of UAI among elective male partners. We note, however, that low rates of UAI may be an artifact of the young age of the sample and the fact that overall, the group was relatively new to sex work.
With this complexity in mind, the data support a number of observations about the interaction between substance use and sexual risk among MSW in Vietnam. First, as noted above, the sample evidences high rates of tobacco use, typically consumed in the form of a cigarette or sometimes in a traditional pipe. While rates of smoking tobacco among young men in Vietnam is generally high, in this sample smoking is coupled with high rates of oral STIs, particularly high rates of oral gonorrhea (Vu et al., 2013) as well as high rates of Human Papilloma Virus (HPV) infection . This is of concern because, particularly when combined with smoking, high rates of HPV infection are generally associated with increased risk of oral, penile, and anal cancer (Phanuphak et al., 2013) . This highlights the urgent need to develop models for effectively engaging these groups in early interventions (particularly targeted health services with which to engage and retain MSWs in HPV vaccination programs and related preventative health services).
Second, and consistent with prevailing patterns of consumption among young men in Vietnam, the sample also evidences high rates of alcohol use (98% for lifetime and 84% for current use). A substantial body of literature has documented an association between alcohol use and sexual risk among MSM, much of it following a "cognitive lapse" model in which alcohol is said to contribute to impaired decision-making and/or decreased protective inhibitions (and hence to increased sexual risk-taking) (e.g., Stall et al., 2001) . Others have argued that the causal interaction between alcohol and sexual risk is more complex and that in some contexts alcohol (and other types of substances) may be used instrumentally for the purposes of having unrestricted sex and/or in relation to sex with particular types of sexual partners (Clatts et al. 1989; Bolton et al. 1992) . The data in this study suggest a similarly complex interaction: alcohol use at last sexual encounter was associated with increased risk for UAI among elective partners but it was not predictive of UAI among client partners. This is not to say that the potential consequences of high rates of alcohol use in this sample are benign. While alcohol may not confer increased risk for UAI with client partners, it may nevertheless contribute to health risks in more subtle ways. For example, MSWs in this sample evidenced high rates of oral STIs, most notably pharyngeal gonorrhea (24.1%; Vu et al., 2013) . High rates of oral STIs in this group are consistent with the general preference among MSWs for oral rather than anal sex in client partner exchanges. Anecdotally, MSWs describe the general practice of retaining ejaculate in their mouth until after the sex act has been completed, rather than swallowing it. However, it is well established in the available clinical literature that alcohol has the effect of reducing saliva and related protective enzymes in the mouth, and generally contributes to increased dryness in the mouth (Riedel et al., 2005) . Thus, independent of whatever impact it may have on intention and cognitive decision-making, alcohol use before and during sex may create an environment in the mouth and throat that facilitates transmission of oral STIs. Particularly in the context of a population that has high numbers of sex partners (including partnering groups with high background levels of STIs, this may explain why high rates of oral STIs were observed among MSWs.
Third, and consistent with general trends in the SE Asia region, which show high rates of ATS among multiple types of vulnerable youth populations (Koe et al., 2010; Clatts et al., 2014) , this sample evidences high rates of lifetime ATS exposure. A third had used ATS in their lifetime. However, only about half of those who had ever used ATS are current users (17%). Similarly, about a third (37%) had used MDMA in their lifetime, but only 12% are current users. Similar to patterns of lifetime exposure to heroin coupled with low rates of current use, the data indicate that MSWs are at high risk for exposure to a wide variety of substances and that risk for exposure to a given substance increases with age, but that exposure does not inevitably lead to habitual use or dependence (at least as this can be inferred from the large numbers of MSW who have been exposed to these substances but are not currently using them). Given high rates of exposure to drugs among MSWs, additional research is needed to understand what factors confer increased risk for habituated use and chronic dependency, particularly onset of injection risk. However, such research should include substantive attention to the fact that substantial levels of resiliency appear to be present in this group. Understanding factors that confer a protective influence against risk for habituation or dependency may offer critical lessons for policy and significantly inform strategies for both prevention and treatment.
The data indicate that multiple types of risks are temporally clustered within relatively close proximity to each other, with initiation of "hard" drug use (albeit among a minority of subjects) following (rather than preceding) initiation of sex work. This suggests that high rates of lifetime exposure to drugs in this group may be better understood as an adaptation to stressors associated with MSW (including migration, the vagaries of wage labor and exposure to urban environments in which those substances are more readily available), but that an underlying/pre-existing drug dependence is not a significant causal factor in why some young men initiate male sex work (Clatts, et al., 2005) . Accordingly, policies that focus on the eradication of sex work on the assumption that doing so will contribute to a decrease in drug use or HIV risk may have very little positive impact, and on the contrary may only serve to further alienate MSWs from critical prevention and treatment services. Alternatively, interventions that enhance the availability of sustainable employment opportunities, particularly among vulnerable migrant populations, may have a greater impact on reducing both drug and sexual risk as well as associated harms.
There are a number of limitations to be considered in interpreting these findings. First, the data are cross-sectional and group average (mean) was used as the basis for analysis of the initiation data. Second, the types of drug and sexual behaviors described here are highly stigmatized in Vietnam and many are subject to significant legal sanction, and this may contribute to self-report biases. Similarly, data are based on self-reported age at first occurrence, with potential errors in recall. This may be particularly problematic in the context of behaviors that occurred in close temporal proximity. Finally, we acknowledge that the data are primarily quantitative. Yet we know that male sex work environments differ substantially, both within Vietnam as well as between Vietnam and neighboring countries in SE Asia. MSW is prevalent throughout this region and may contribute significantly to sustaining the regions' HIV epidemic. Additional qualitative research in these settings, particularly comparative work, may help to illuminate behavioral risk trajectories and to better identify critical opportunities for targeted interventions for MSWs.
Highlights
• 710 male sex workers were recruited from Hanoi, Ho Chi Minh City and Nha Trang using community sampling methods.
• Alcohol and tobacco are initiated at a young age.
• Most participants use both substances.
• Alcohol and tobacco use precede the initiation of sex work.
• Hard drug use is initiated following the initiation of sex work. A There is a significant difference at the 0.5% alpha level in substance use between Vietnamese male clients and foreign male clients.
Yu et al. Page 17 Table 4 Substance Use and Receptive UAI at the Last Sexual Encounter by Partner Type Receptive UAI ---OR undefined because of an observed zero cell count. * Participants that use alcohol at last penetrative sex are three times more likely to engage in receptive UAI with elective male partners (24/53, 45%) than participants that do not use alcohol (10/46, 22%).
** P-value is calculated from the Fisher's exact test
